Objective: To investigate the predictors of early and late dropout among community users of the MoodGYM website, a fi ve module online intervention for reducing the symptoms of depression.
Introduction
Open access websites are characterized by dropout of substantial numbers of users before the completion of the programs (Eysenbach 2005; Glasgow et al 2007) . As greater exposure to website content is associated with increased benefi t , poor adherence may represent a limitation of Internet interventions that are designed to reduce the prevalence of common mental health disorders. To improve adherence, more information is needed about the particular predictors of website usage on these sites.
Previous research of adherence rates for face to face treatment of depression has found that older age, medication side effects and more severe depression tend to be associated with faster trial dropout and/or decreased adherence to treatment (Pampallona et al 2002; Yildiz et al 2004; Akincigil et al 2007) . However a recent study observed that younger age was associated with greater dropout (Arnow et al 2007) and some studies have found that initial depression severity does not predict adherence to treatment (Akincigil et al 2007; Loh et al 2007) . Adherence research from studies examining a range of health conditions (van Dulmen et al 2007) has indicated that treatment factors such as the presence of reminders, rewards and monitoring are associated with higher retention, but that demographic factors such as education, socioeconomic status, and marital status do not predict adherence. A recent review undertaken on the dropout associated with randomized controlled trials (RCTs) of websites for depression and anxiety broadly supported these fi ndings .
For depression websites, predictors found to be associated with increased adherence were lower baseline rates of depression, younger age, and less knowledge of psychological treatments. Gender, education or quality of life, when measured, did not predict adherence.
Within the research trial context, dropouts have been sub-classifi ed as no shows, (those who do not proceed to the consent or treatment stage and do not complete assessments), early dropouts (those that drop out relatively early from a program and complete a small number of assessments), or late dropouts (those that drop out after additional sessions or modules) (Davis and Addis 1999) . Taking into account this categorization, the present study investigates factors that predict no engagement, early and late dropout from a high volume, free access website for depression. In the case of open access web-based interventions, dropout is effectively synonymous with nonadherence, as trial participation is measured concurrently with the administration of the treatment. That is, a participant can only drop out of the trial by discontinuing the treatment, as progress in the trial is measured by the completion of mandatory assessments throughout the intervention.
Demographic characteristics examined in the present study were age, gender, education, country of origin, and remote or rural location. Level of severity of depression was measured by the self-report of a history of marked depression, referral to the site by a mental health professional, and current anxiety and depression symptom levels. Dysfunctional thinking was measured by a new scale (Parslow et al 2006) , to examine whether dysfunctional thinking styles were associated with greater dropout. Using a subsample of the website users, we also examined the hypothesis that an initial improvement in depression symptoms will predict greater retention.
Data were collected from the website MoodGYM (http://moodgym.anu.edu.au), which has been shown in a number of RCTs to reduce anxiety and depression symptoms at post test and at twelve months follow-up Griffi ths and Christensen 2007; Mackinnon et al 2008) .
Methods Sample
The sample included community users who registered on the MoodGYM website between January 2006 and April 2007. Registrants are individuals who enroll on the site (by providing a name and password), automatically creating a record in the database. Of 194,840 unique visitors to the site in the period, 94,270 (48%) registered for the intervention. From the 94,270 users who registered, exclusions were made on the following criteria: test users (36 users); self-identifi ed psychiatrists, psychologists or therapists (7,147 users); researchers reviewing depression or anxiety sites (2,967 users); or students studying cognitive behavior therapy (CBT) as part of a college or university psychology course (2,887 users). The sample used for the initial analysis included 82,159 users, as some users fell into multiple exclusion categories. A subsample of users who fi nished all items in the introductory survey and the mental health questionnaires (n = 59,453 eligible users) was used to examine the effect of various demographic and mental health variables on module completion. Finally, a subsample of these users who completed at least one module of the program (n = 19,304) formed a fi nal analysis group, examining the effect of any changes in symptoms on the number of modules completed. A fl owchart of the sampling process is shown in Figure 1 . Ethical approval for the study was provided by the Human Ethics Committee of the Australian National University.
Site description
The site consists of a set of fi ve cognitive behavioral training modules, a personal workbook (containing 29 exercises and assessments) that records and updates each user's responses, an interactive game, and a feedback evaluation form. Module 1 introduces the site "characters" (who model patterns of dysfunctional thinking) and demonstrates the way mood is infl uenced by thinking, using animated diagrams and interactive exercises. Module 2 describes types of dysfunctional thinking and the methods to overcome them, and provides scales for self-assessment of "warpy" (dysfunctional) thoughts. Module 3 provides behavioral methods to overcome dysfunctional thinking, and includes sections on assertiveness and self-esteem training. Module 4 assesses life-event stress, pleasant events, and activities, and provides three downloadable relaxation tapes. Module 5 covers simple problem-solving and typical responses to relationship break-up. Workbook exercises are integrated into each of the modules.
Each module was designed to take between 30 and 45 minutes to complete, but users can opt to skip certain sections. Module 1 has approximately 30 pages but many of these contain browser-supported interactive features (creating additional pages) and supplementary pop-up windows. Module 3 has more than 60 pages, but users are directed to specifi c sections depending on their scores on earlier tests and thus may not access all pages (Christensen et al 2002) . Users were required to complete the modules in order and to complete core assessments at the end of each module. Past RCTs have shown the MoodGYM site to be effective in reducing depression symptoms at post-test and 12 month follow-up Griffi ths and Christensen 2007; Mackinnon et al 2008) , and that receiving the fi rst two modules may be suffi cient for a signifi cant reduction in depression symptoms .
Measures
Users were asked to complete a brief survey prior to starting the fi rst module of the MoodGYM program. The survey covered demographics, including age (seven categories), gender, highest level of education (seven categories), country of origin (recoded into continent for analysis), whether the user lived in an urban or rural/remote area, history of marked depression (yes/no) and whether the user was referred to MoodGYM by a mental health professional (yes/no). Screening items were also included to identify psychiatrists, psychologists, therapists, depression, and anxiety researchers and students studying CBT.
Following the introductory survey, three brief psychometric scales were administered measuring depression, anxiety and dysfunctional thinking. The Goldberg Depression and Anxiety Scales (Goldberg et al 1988) each comprise nine items that measure current symptoms of affective disorders. The number of "yes" responses were summed for these Unique visitors (n = 194, 840) Registered users (n = 94,270) Did not register on the site (n = 100,570)
scales to derive two scores (range 0-9), with higher scores refl ecting a greater level of depression/anxiety. The Warpy Thoughts Scale, a 42-item scale that measures dysfunctional thinking (Parslow et al 2006) was also administered. The scale is comprised of seven 6-item subscales that measure the need for approval, the need to be loved, the need to succeed, perfectionism, infl uence on others, external requirements for happiness and expectations of rights. Responses were given on a 5-point scale ranging from "strongly agree" to "strongly disagree". The total scale score is calculated by obtaining the mean of the 42 items, resulting in a continuous score ranging from 1-5 points, with higher scores refl ecting higher levels of dysfunctional thinking.
In addition to the survey data, time and date data were collected to measure completion rates and times. The start date was used as a predictor variable to investigate whether adherence rates changed over time. This variable was defi ned as the number of months after January 2006 that the user signed up to the site. Month units were used for simplicity of interpretation, although the measure was kept continuous (to the nearest second).
Module completion was investigated as the primary outcome and was defi ned as a trichotomous variable, comparing those who fi nished no modules, one module and two or more modules. This categorization was made because a large proportion of users fi nished no modules and the majority of the CBT-related material is introduced in the second module and beyond. The categorization also refl ects the "no-show", "early dropout" and "late dropout" classifi cations suggested by Davis and Addis (1999) .
Analysis
Descriptive analyses examined the univariate effects of the various independent variables on module completion. For the descriptive analysis, chi-square and F statistics were calculated for the categorical and continuous effects respectively. Predictors of module completion for those who completed both the introductory survey and the mental health measures were investigated with a nominal logistic regression that compared users who completed zero modules with those who completed one module and those who completed two or more modules. A subsequent logistic regression analysis of the fi nal subsample investigated the effect of depression severity changes on module completion, comparing users who completed one module with those who completed two or more modules. The analyses were performed using SPSS v15 (SPSS Inc., Chicago, IL, USA).
Results
The initial analysis sample comprised 82,159 users, of whom 63% completed no modules, 27% completed one module and 10% completed two or more modules. Overall, 81% of users had completed high school and 40% of users had a bachelors degree or higher. 54% of users were aged less than 35 years and 66% were female. 43% of registrants were from Oceania (41% from Australia), 35% were from Europe (31% from the United Kingdom), 16% were from North America (12% from the United States), 3% were from other continents, and 4% did not respond. 22% of users reported being from a rural or remote area. 85% of registrants reported having a history of marked depression and 18% were referred to MoodGYM by a mental health professional. Descriptive statistics for each variable are broken down by module completion in Table 1 .
The number of respondents for the Goldberg subscales (Cronbach's α = 0.69 for depression; .68 for anxiety) and the Warpy Thoughts Scale (Cronbach's α = 0.95) was smaller as a result of early dropout and non-response. Based on the univariate comparisons (Table 1) , higher educational attainment, younger age, living in Oceania or Europe, being female, reporting a history of marked depression, being referred to the site by a mental health professional, and having a higher initial level of depression, anxiety or dysfunctional thinking were all signifi cantly associated with greater completion of modules. There was no signifi cant effect of location (city vs. rural) on module completion. Referral to the site by a mental health professional was associated with a higher severity of depressive symptoms (mean Goldberg score for referred = 6.62; mean for nonreferred = 5.93; F = 1152, p Ͻ 0.001; not shown in table).
The results of the nominal logistic regression are displayed in Table 2 . The regression included 59,453 users, as many of the users dropped out before reaching the latter stages of the introductory survey. Among these 59,453 users, 52% completed no modules, 35% completed one module and 13% completed two or more modules. A one-unit increase on the Goldberg depression subscale was associated with a 3% increase in the odds of completing one module and a 5% increase in completing two or more modules. A one-unit increase in the anxiety subscale was associated with a 3% increase in the odds of completing one module but was not signifi cantly associated with the completion of additional modules. A one-point increase in the dysfunctional thinking score was associated with 4% greater odds of completing one module and 13% greater odds of completing two or more modules. There was also a signifi cant effect of time, with Predictors of CBT website adherence a 2% decrease per month in the odds of completing two or more modules.
Reporting a history of depression was not signifi cantly associated with module completion. However, reporting past depression was strongly associated with current depression and anxiety (F = 9761, p Ͻ 0.001 for current depression score; F = 4564, p Ͻ 0.001 for current anxiety score). To examine the effect of past depression severity in the absence of the strong effect of current severity, the regression was rerun omitting the Goldberg depression and anxiety scores from the model (not displayed). Without the current severity scores in the model, past history of depression signifi cantly predicted lower odds of dropout (χ 2 = 14.9, p Ͻ 0.001 for one module; χ 2 = 13.1, p Ͻ 0.001 for two or more modules). Age was strongly associated with module completion, with younger users signifi cantly more likely to complete modules. The trend across age groups appeared to be a linear effect. Higher education was signifi cantly associated with higher odds of completing two modules. However the effect was not as clear for one module, with some lesser-educated groups having higher odds of completion than higher-educated groups. There was a signifi cant effect of location, as North American users had signifi cantly lower odds of module completion while European users had somewhat higher odds of fi nishing two or more modules than those in Oceania. However, users in a rural or remote location had no difference in completion than users in urban areas. There was a small but signifi cant effect of gender, with male users 6% less likely to complete two or more modules than female users. Those users that were referred to the site by a mental health professional had 19% greater odds for completing one module and 32% greater odds for completing two or more modules than those who reached the site in some other way. An additional analysis examined whether dropout was associated with changes in depression status, specifi cally whether users who had improved in the number of symptoms of depression were more likely to continue with the intervention. This analysis was restricted to the subsample that fi nished one or more modules, using a logistic regression to compare those who completed one module with those who completed two or more. The change in depression score was measured as the initial Goldberg depression score subtracted from the second Goldberg depression score, which was administered immediately after the fi rst module. An increased depression score at follow-up indicated deterioration (that is, an increase in the number of symptoms experienced), while a decreased score indicated improvement. 19,304 users completed the second depression assessment and were included in the analysis. Table 3 shows the outcome of the logistic regression. Demographic variables (age, education, gender) and initial Goldberg depression score were retained in the regression. The effect of the depression score change was signifi cant, with users who had a decreased score having 16% higher odds of continuing the intervention than users who had an increased score. Users who had no change in depression score also had 20% greater odds of completing two or more modules than those who had an increased score. These differences account for the initial level of depression, which was not signifi cantly associated with completing two or more modules. In addition to modeling the three categories of dropout, we separately examined other measures of adherence, including the number of modules completed (0-5), the number of exercises completed (out of 29 possible exercises), the amount of time spent on the fi rst module, and the amount of time spent on all modules. Regression analyses revealed fairly similar predictors across all of the models, with younger age, higher level of education, greater depression severity and a greater level of dysfunctional thinking consistently predicting improved adherence.
Discussion
The present study found that younger rather than older participants, those with higher education, and those from European countries were more likely to adhere to the website. Users from North America were less likely to adhere to the intervention. Although females had signifi cantly greater odds of completing two or more modules, the overall effect of gender was small. Rural or remote location did not predict adherence. These fi ndings confi rm previous work in that they support the observation that younger people are more likely to adhere, while other demographic variables tend not to predict dropout. In contrast to previous research where negative fi ndings have been reported, we did fi nd that higher education predicted adherence to two or more sessions. This signifi cant fi nding may refl ect the fact that successful CBT training requires a reasonably high level of 'psychological mindedness', which is likely to be associated with more education. The effects of age and education may also be due to increased Internet savvy among younger and better-educated users. In addition, the intervention was originally developed for a youth audience, so some of the examples and exercises may have been less relevant to mature users.
The level of depression severity also predicted performance, as judged by two criteria: referral by a health professional and level of anxiety and depression as measured by levels of symptoms at pre-assessment. The size of this effect was small. Nevertheless, this fi nding was in contrast to previous research from both standard face to face trials and Internet-based randomized controlled depression and anxiety trials which have reported that those with lower levels of symptoms may be more likely to adhere to treatment protocols (Yildiz et enroll in research trials, and thus be more likely to remain on the site if the site is useful, relative to comparative samples selected into other types of interventions. This effect needs further investigation. A recent study (Mojtabai et al 2002) reported that 49% of individuals with a mood disorder perceived the need for care, but only 13% sought help from a mental health professional. This fi nding is consistent with the idea that many individuals with high levels of depressive symptoms do not seek face to face help and may not seek help through a research trial. Another explanation is that dropout is greater in more severe individuals in standard antidepressant drug trials, because these individuals may suffer side effects, and side effects are a known cause of nonadherence to treatment. The latter explanation does not explain, however, the discrepancy between previous research trials and the fi ndings from open access web sites. We also expected that the variable "previous history of depression", which was indicative of current depression or anxiety severity, would also predict greater adherence. We did not fi nd this association. Given that depression is a chronic disease, and chronic disease is associated with greater dropout over time, we might have expected that those with a previous history to experience higher dropout, even with more severe symptoms. The lack of a signifi cant fi nding for depression history may be due to the strong correlation between past and current depression. This explanation is consistent with our fi nding that the univariate effect of depression history on adherence was strongly signifi cant, yet the effect disappeared in the multivariate model.
Higher levels of dysfunctional thinking were associated with a greater level of adherence. Although the Warpy Thoughts Scale was designed to measure seven domains of dysfunctional thinking, further validation studies are required before employing these subscale measures. We did, however, examine each individual item of the scale and found consistent patterns of association with the adherence outcome, with higher scores predicting greater adherence. We had predicted that higher dysfunctional thinking would lead to poorer adherence, but found the opposite result. This effect may be related to the content of the intervention, which is aimed at decreasing dysfunctional thinking. Users with lower levels of dysfunctional thinking may have experienced less benefi t from the intervention and consequently dropped out.
We examined the issue of whether improvement in symptoms was associated with continuing in the intervention by comparing users who completed one module with users who completed two or more modules. Users whose depression improved or remained constant had signifi cantly greater odds of continuing past the fi rst module than users whose depression scores deteriorated. Although these effects were small, this fi nding suggests that users whose depression is worsening through the course of the fi rst module may fi nd it more diffi cult to continue the intervention or choose to discontinue the program because it is having no effect on their symptoms. That is, if the program does not appear to be relevant or help to improve symptoms, users drop out.
Limitations
The limitations of the present research need to be outlined. First, these data apply to an open website where there was no monitoring or feedback, apart from automated interactivity. Thus the fi ndings may not generalize to other online delivery contexts, or more particularly to research involving randomized controlled trials where contact with participants is encouraged and monitoring of progress is standard. However, the divergence in fi ndings also highlights the importance of this research, as investigating the determinants of adherence in a variety of contexts will lead to better targeting and tailoring of different intervention modalities. Secondly, the size of the effects described here are small, with some factors having only a small impact on adherence rates. For example, the effect of depression severity on completion of none compared to two modules was relatively small (only a 5% increase in odds of completing two or more modules). Demographic factors such as education had greater impact, with the effect for young participants much higher than that for older factors. Because of the large sample size, the size of these effects could be estimated with precision. Variables that failed to predict signifi cantly can be dismissed relatively robustly, given the opportunity for such effects to be observed, if they existed. The positive variables failed to predict very much of the variance. Overall, these fi ndings indicate that we know very little about unmeasured variables which may predict adherence.
Thirdly, the methodology is correlational, and many variables are highly correlated with each other (eg, current severity of depression, previous history of depression and referral by a mental health professional). Thus it is not clear which of these effects has primacy. It is also unclear why the date of participation would predict (negatively) adherence. This effect was relatively small and may be associated with an increase in North American users (who tend to adhere less) or an increase in the number of users who were referred to the site from external online articles later in the study period. Finally, as the website is open to the general public and users are anonymous, it is diffi cult to verify the accuracy of all Predictors of CBT website adherence responses. While some cleaning was performed to exclude test users, there remains the possibility that some users had multiple registrations or fabricated responses. Given the large sample size, the effect of a moderate number of fabricated responses would be negligible.
Future directions
Overall, the fi ndings from this study do indicate that adherence rates are relatively low on this open access website, although approximately 10% of the sample does achieve a minimum dose of treatment . The rates are much lower than those achieved when research on the same website was undertaken within the structure and framework of an RCT . Nevertheless, the fi ndings of the study do confi rm that age and education are reliable predictors of adherence for CBT depression treatment sites, although the amount of variance explained is relatively small. The study also found that depression severity was associated with higher levels of adherence, a result that contrasts with fi ndings from face to face trials (often antidepressant medication trials). This difference may refl ect the low symptom level of the website sample relative to face to face trials. Alternatively, the difference in fi ndings could be related to the greater motivation of spontaneous web users who either have no other resources available or prefer the online format for reasons of privacy or convenience.
The present website remains a vehicle for further research on open access website adherence. Such research can be achieved by broadening the range of pretest variables that we examine, for example, introducing questions related to user expectations, such as whether they have knowledge of the content of the site before they commence, whether they believe the website will be effective in producing positive outcomes, if they believe therapy can be delivered online, whether they prefer the medium of the internet, and information about levels of use and satisfaction with standard treatments obtained face to face.
Perhaps more signifi cantly, given the existing capacity to randomize online, we could endeavor to investigate experimentally whether relatively small additional components such as email reminders will substantially improve adherence and compliance. Evidence from previous research (Clarke et al 2005; Ritterband et al 2005; Robertson et al 2006) suggests such components may well pay off.
